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DETAILED ACTION 



Examiners Comments 



1 . Claim 5 has a spelling error- "irradiatoin". Appropriate correction is requested. 



2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claim 7 recites the limitations "the core board" in line 21 . There is insufficient 
antecedent basis for these limitations in the claim. 

4. Claim 18 is rejected under 35 U.S.C. 112, second paragraph, as failing to set 
forth the subject matter which applicant(s) regard as their invention. Line 29 discloses 
forming a conductive pattern by an aligner, but according to the specification a mask 
forms the conductive pattern. For examining purposes the examiner will assume that 
the mask forms the conductive pattern. 



5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 



Claim Rejections - 35 USC §112 



Claim Rejections - 35 USC § 102 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



6. Claim 1, and 16-17 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Zachman et al. USPN 5,1 1 1 ,406 (hereinafter "Zachman"). 

Claim 1 discloses an apparatus for adjusting a position between a multi-layered 
printed circuit board that includes a plurality of insulated layers and a plurality of 
conductive layers having a conductive pattern and an object in a producing process of 
the multi-layers printed circuit board, comprising a mark that can be imaged by Xrays 
formed on at least one of said layers of said multi-layered printed circuit board, means 
for irradiating Xrays on ah area containing said mark, a projection screen that can 
convert Xrays to one of visible rays, ultra violet rays or infrared rays for projecting said 
mark irradiated by Xrays thereon, means for moving at least one of said multi-layered 
printed circuit board and said object based on said mark projected on said projection 
screen so as to adjust the relative position therebetween." Zachman discloses adjusting 
the position between a drill (an object) and a multi-layered board (at least col. 5 lines 
21-23). Each layer has an electically non-conductive substrate material having 
conductive patterns formed thereon (at least col. 3 lines 42-60) (as shown in figure 2). 
The disclosure contains holes in the solder pads (marks) on the layers that are imaged 
by x-rays irradiated on the area containing the holes (as seen in figure 3) (col. 3 lines 
30-41 ). An x-ray image is created that converts the X-rays into visible light and may be 
viewed at the image display (20 of figure 1) (col. 5 lines 7-9). The multilayered board is 
mounted on a table movable in the x and y directions (col. 4 lines 53-54). The 



* 
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information received from the images is used to find an offset position used for drilling in 
a drilling machine (col. 5 lines 21-23). 

Claim 17 discloses similar limitations as claim 1 except claim 17 is a method 
claim. Therefore same arguments that are used for claim 1 apply equally to the rejection 
of claim 17. 

Claim 16 discloses, "Apparatus for boring a hole through laminated printed circuit 
boards that compiles a plurality of circuit boards used in a producing process of said 
laminated printed circuit boards, comprising a mark that can be imaged by Xrays 
formed on at least one of said boards, means for irradiating Xrays on an area 
containing said mark, a projection screen that can convert Xrays to one of 
visible rays, ultra violet rays or infrared rays for projecting said mark irradiated by Xrays 
thereon, means for moving at least one of said boards and a boring point of the 
apparatus for boring based on said mark projected on said projection screen so as to 
set up said boring point." Claim 16 is similar to claim 1 with the difference being that a 
boring apparatus is claimed for a laminated circuit board. Zachman discloses a method 
for determining a drill target location on multilayered boards (col. 1 lines 5-10) using the 
limitations as discussed above. Zachman also refers to laminated circuit boards (col. 1 
lines 25-30). 



7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 



Claim Rejections - 35 USC § 103 
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such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

8. Claim 9, 2, 10, 12, 14, and 18 are rejected under 35 U.S. C. 103(a) as being 
unpatentable over Smith USPN 3,984,680 in view of Zachman et al. USPN 5,1 1 1 ,406. 

Claim 9 discloses, "apparatus for producing a multi-layered printed circuit board 
that includes a plurality of insulated layers and a plurality of conductive layers having a 
conductive pattern, comprising; a photo mask facing one side of a board on which 
multi-layered printed circuits will be formed, the photo mask having a pattern for a 
conductive circuit to be formed on the board, a board mark that can be imaged by Xrays 
formed on at least one of said layers of said multi-layered printed circuit board, a mask 
mark formed on said photo mask, means for irradiating Xrays on an area containing 
said board mark, a projection screen that can convert Xrays to one of visible rays, ultra 
violet rays or infrared rays for projecting said mark thereon irradiated by Xrays, means 
for moving at least one of said multi-layered printed circuit board and said photo mask 
based on said board mark projected on said projection screen and said mask mark so 
as to adjust the relative position between said board and said photo mask, a projection 
light source shining said pattern of said photo mask onto said board." 

As seen in figure 1 Smith recites an alignment method to align one or several 
masks relative to a substrate by emitting soft x-rays 1 1 such that the x-rays pass 
through multiple alignment marks 13 on a mask 22 and also an alignment mark 15 on a 
substrate 14 and are imaged onto a fluorescence detector 17 (first paragraph col. 3). As 
can be seen the mask faces one side of the substrate. The mask has a pattern as can 
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be seen in figure 3. The fluorescence detector converts the x-rays into a visible 
indication that is used to implement the substrate motion system 21 (col. 3 paragraph 
starting on line 45). Therefore the substrate motion system is based upon the board 
mark projected onto the detector, and it is disclosed that there could be a method to 
move the mask as well (col. 2 lines 32-35). Smith states that his method deals with a 
mask "to be exposed" by lithography (col. 1 line 11). Therefore since it deals with 
lithography there must be a light source present in order to expose the mask. Smith 
does not explicitly state that his invention can be used in order to produce a multi- 
layered circuit board. However, Smith states explicitly that "soft x-ray lithography is also 
an effective and convenient means of fabricating microelectronic devices" (col.1 Iines19- 
22) which means that it could be used to produce a multi-layered wafer. 

The production of multi-layered circuit board that include a plurality of insulated 
layers and a plurality of conductive layers having a conductive pattern is well known in 
the art. One such example comes from the disclosure of Zachman. Zachman discloses 
that multi-layered circuit boards can have problems with misregistration (col. 1 lines 25- 
37) as is well known in the art. 

Smith and Zachman are analogous inventions because they are from the same 
field of endeavor of using x-rays to align two objects. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to combine Smith and Zachman in order to obtain an apparatus for producing a 
multi-layered circuit board. The motivation for doing so would be to use the invention of 
Smith that would apply equally effectively to the production of multi-layered circuit 
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boards as disclosed by Zachman. Therefore it would have been obvious to one of 
ordinary skill in the art to combine Smith and Zachman in order to obtain the invention 
as specified in claim 9. 

Claim 2 discloses, "Apparatus of claim 1 further comprising: an adjusting mark 
formed on said object, wherein said means for moving moves at least one of said multi- 
layered printed circuit board and said object based on said board mark projected on 
said projection screen and said adjusting mark so as to adjust the relative position 
between said board and said object." 

All of the limitations of claim 1 are also disclosed by the combination of Smith 
and Zachman, and the arguments used above for the rejection of claim 9 apply equally 
to the limitations of claim 1. The only limitation that has not been addressed in the 
rejection of claim 9 is that of an apparatus for adjusting a position between the multi- 
layered board and an object. Clearly this is also disclosed by Smith as he discloses an 
alignment system between a wafer and a mask (an object) (col. 1 lines 5-12). 

As discussed above Smith also discloses an adjusting mark formed on the mask 
and the disclosed means for moving is to align the mask and the substrate (col. 2 lines 
15-35). 

Claim 12 discloses, "Apparatus of claim 9, wherein; said projection screen is 
mounted on said photo mask." As can be seen in figure 1 the fluorescent detector 
screen is mounted on the photo mask. 

Claim 14 discloses, "apparatus of claim 9 wherein; said projection screen is a 
fluorescent screen." Smith discloses a fluorescent detector 17 (figure 1) (col. 3 line 32). 
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Claim 10 discloses, "apparatus of claim 9, further comprising; an image 
recognition means for recognizing said mask mark of the photo mask and said board 
mark projected on the projection screen, wherein said means for moving moves at least 
one of said board and said photo mask so as to make said mask mark and said board 
mark positioned in a certain relation." As discussed above Smith combined with 
Zachman disclose all of the limitations of claim 9. Smith nor Zachman explicitly 
discloses an image recognition means. Smith discloses that the alignment of the mask 
and mark can be achieved by either a manual process wherein an observer sets the 
substrate motion system into action after observing the positions on the detection 
screen or by using an automatic process using the marks on a detection screen (col. 3 
lines 45-60). These could be considered to be image recognition means that move the 
substrate in order to put it into position with the mask. 

Claim 18 discloses, "the method of claim 17; wherein said producing process of 
the multi-layered printed circuit board comprises the steps of forming a conductive 
pattern by an aligner, forming a mark for position adjustment on a photo mask of the 
aligner, said adjustment includes the step of: adjusting the position of said multi-layered 
printed circuit board and said photo mask by said mark for position adjustment and said 
mark projected on said projection screen." The limitations of claim 17 are similar to the 
limitations of claim 9, therefore all of the limitations of claim 17 are contained in the 
rejection of claim 9. Smith discloses a mask 20 with multiple alignment marks for 
forming a conductive pattern. These marks are used as stated above to adjust the 
positon of the mask to the substrate. 
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9. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Smith 
USPN 3,984,680 in view of Zachman et al. USPN 5,1 1 1 ,406 and further in view of 
Tabarelli et al. USPN 4,346,164 (hereinafter "Tabarelli"). 

Claim 13 discloses, "Apparatus of claim 9 further comprising; a projecting lens 
for projecting said pattern of said photo mask, wherein said projection light source 
projects said pattern of said photo mask via said projecting lens onto said board." As 
discussed above, Smith combined with Zachman disclose all of the limitations of claim 
9. Smith nor Zachman explicitly disclose a projecting lens, however Smith does disclose 
a lithography process and a light source, and it seems obvious that there would be a 
lens involved in order to direct the light source. With any lithography process a light 
projects a pattern of a mask onto an object. A lens to direct a light source is not a novel 
idea. 

Tabarelli discloses projection lens 3 (figure 4) that is used to direct a lithograpy 
pattern onto a circuit and states that using the projection lens give the advantage of 
higher resolution of the lithography pattern (col. 3 lines 16-37). At the time of the 
invention it would have been obvious to combine Smith, Zachman, and Tabarelli in 
order to obtain a method for aligning a mask and a multi-layered circuit that uses a 
projection lens to direct the lithography pattern through the mask. The motivation for 
doing so would be (as stated by Tabarelli) to obtain higher resolution of the lithography 
pattern. Thus it would have been obvious to one of ordinary skill in the art to combine 
Smith, Zachman, and Tabarelli in order to obtain the invention as specified in claim 13. 
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10. Claim 3 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zachman et al USPN 5,1 1 1 ,406 in view of Ito USPN 5,028,520. 

Claim 3 recites, "apparatus of claim 1 wherein: said projection screen is a 
fluorescent screen." As stated above Zachman discloses all of the limitations of claim 1. 
Zachman does not explicitly disclose using a fluorescent screen. However it is well 
known and can be seen in any radiologists office that a fluorescent screen makes it 
easier to view an x-ray image. Furthermore Ito discloses that when forming x-ray 
images, x-ray energy can be efficiently used by the use of fluorescent screens. Thus, 
the radiation exposure dose is reduced (col. 1 lines 39-42). 

Zachman and Ito are analogous art because they are from the same field of 
endeavor of x-ray images. At the time of the invention it would have been obvious to 
one of ordinary skill in the art to combine Zachman and Ito in order to use a fluorescent 
screen as the projection screen. The motivation for doing so would be to efficiently use 
the x-ray energy as well as to make the images easier to see. Therefore at the time of 
the invention it would have been obvious to one of ordinary skill in the art to combine 
Zachman and Ito in order to obtain the invention as specified in claim 2. 

Claim 20 discloses the same limitations as claim 3 except claim 20 is a method 
claim. Therefore the same arguments used above apply equally to the rejection of claim 
20. 



Application/Control Number: 09/804,21 7 Page 1 1 

Art Unit: 2625 

1 1 . Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zachman 
et al USPN 5,1 1 1 ,406 in view of the known background information disclosed by the 
applicant. 

Claim 4 discloses, "apparatus of claim 1 wherein: said mark that can be imaged 
by Xrays is formed on a core board of the multi-layered printed circuit board." As 
discussed above Zachman discloses all of the limitations of claim 1 . Zachman discloses 
in figure 2 that all the layers contain the solder marks used to form the images in the x- 
ray. Zachman does not explicitly disclose that there is a core board in the multiple 
layered board and that this core board contains the solder marks, however the applicant 
states that the "multi-layered printed circuit board has a core board... (with) conductive 
patterns" (first paragraph of the background). If a multilayered board contains a core 
board with conductive material it would be obvious to treat the board the same as the 
other layers (thus giving it a solder mark) in order that the conductivity of board remains 
connected throughout. 

Zachman and the applicant's known background information are analogous art 
because they are from the same field of endeavor of using x-rays to process a 
multilayered board. At the time of the invention it would have been obvious to have 
solder holes on the core board of the multilayered board. The motivation for doing so 
has already been stated above. Therefore it would have been obvious to combine 
Zachman with the the known background art disclosed by the applicant in order to 
obtain the invention as specified in claim 4. 
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12. Claim 5 rejected under 35 U.S.C. 103(a) as being unpatentable over Smith 
USPN 3,984,680 in view of Zachman USPN 5,1 1 1 ,406 and further in view of Toth et al. 
(hereinafter "Toth"). 

Claim 5 discloses, "apparatus of claim 1 wherein: said means for irradiating X- 
rays comprises an X-ray irradiatoin device, and wherein the position of said Xray 
irradiation device is corrected before said positioning." As stated above Smith discloses 
all of the limitations of claim 1 and discloses an x-ray device. Although the invention 
disclosed by Smith might include correction of the x-ray device position, it does not 
explicitly disclose that the position of the x-ray irradiation device is corrected. 

Toth discloses an x-ray irradiation device and discloses a step where adjustment 
or correction of the position of the x-ray beam is performed (first full paragraph of col. 7). 

Smith, Zachman, and Toth are all analogous art because they are all from the 
same field of endeavor of using x-rays. At the time of the invention it would have been 
obvious to one of ordinary skill in the art to combine Smith and Zachman as specified 
above and further to combine Toth in order to obtain an x-ray irradiation device that is 
corrected before positioning. The motivation for this would be to obtain accurate images 
of the multilayered board and increase the processing time by making adjustments in 
the x-ray device in an efficient manner. Therefore at the time of the invention it would 
have been obvious to one of ordinary skill in the art to combine Smith, Zachman, and 
Toth in order to obtain the invention as specified in claim 5. 
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13. Claim 7 rejected under 35 U.S.C. 103(a) as being unpatentable over Smith 
USPN 3,984,680 in view Zachman USPN 5,1 1 1 ,406, further in view of Toth et al. USPN 
6,256,364 and further in view of the known background information given by the 
applicant. 

Claim 7 discloses, "apparatus of claim 5 wherein; said object is provided with 
visible first and second marks, the core board is provided with a visible second board 
mark, the relative position of said core board and said object are adjusted so as to place 
said second mark and said second board mark in the predetermined positioning relation 
under a visible condition, said Xray irradiation device is moved so as to place the 
projection shape of the board mark on the projection screen and the first mark in the 
predetermined positioning relation before said adjusting the relative position between 
the board and the object." 

As stated above Smith, Zachman, and Toth disclose all of the limitations of claim 
5. Smith discloses multiple marks on the mask (object) (13 of figure 1). Zachman 
discloses multiple marks on the multi-layered board. Smith discloses adjusting the 
substrate and the mask in order to align the marks on the masks with the mark on the 
substrate. Smith, nor Zachman, nor Toth explicitly disclose that there is a core board in 
the multiple layered board and that this core board contains the solder marks, however 
the applicant states that the "multi-layered printed circuit board has a core board... (with) 
conductive patterns" (first paragraph of the background). If a multilayered board 
contains a core board with conductive material it would be obvious to treat the board the 
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same as the other layers in the disclosure of Zachman (thus giving it a solder mark) in 
order that the conductivity of board remains connected throughout. 

Smith, Zachman, Toth, and the background information of the applicant are all 
analogous art because they are all from the same field of endeavor of using x-rays. At 
the time of the invention it would have been obvious to combine Smith, Zachman, Toth. 
The motivation for doing so would be to obtain a method of aligning a multi-layered 
board to a mask as is needed in order to solve misregistration problems. Thus it would 
have been obvious to one of ordinary skill in the art to combine Smith, Zachman, Toth, 
and the known background art of the applicant in order to obtain the invention as 
specified in claim 7. 

14. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Smith 
USPN 3,984,680 in view of Zachman USPN 5,1 1 1 ,406 further in view of Toth et al. 
(hereinafter "Toth"), and further in view of Koymayama USPN 4,614,431. 

Claim 8 recites, "apparatus of claim 5 wherein; the gap between the board and 
the object is increased when positioning the Xray irradiation device." Zachman, nor 
Toth, nor Koymayama disclose increasing the gap between the board and the object 
when positioning the x-ray device. Komeyama discloses an adjustable alignment 
apparatus system that uses x-rays to align a wafer and a mask. It suggests that when 
using a point source of radiation it may be necessary to adjust the wafer and the mask 
by increasing the gap so that the conductive pattern will be enlarged (col. 4 lines lines 
50-65). 
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Smith, Zachman, Toth, and Koymayama are all analogous art because they are 
all from the same field of endeavor of using x-rays. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to combine Smith, Zachman, Toth, and Koymayama in order to obtain an x-ray 
device that when positioned, increases the position between the board and the mask. 
The motivation for doing so would be to enlarge the conductive pattern on the circuit 
board. Therefore it would have been obvious to one of ordinary skill in the art to 
combine Smith, Zachman, Toth, and Koymayama in order to obtain the invention 
specified in claim 8. 

15. Claim 15 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zachman et al USPN 5,1 1 1 ,406 in view of Melcher et al. USPN 4,504,727 (hereinafter 
"Melcher"). 

Claim 15 discloses, "apparatus for boring a hole through multi-layers of a printed 
circuit board that includes a plurality of insulated layers and a plurality of conductive 
layers having a conductive pattern used in a producing process of a multi-layered 
printed circuit board, comprising a mark that can be imaged by Xrays formed on at least 
one of said layers of said multi-layered printed circuit board, means for irradiating Xrays 
on an area containing said mark, a projection screen that can convert Xrays to one of 
visible rays, ultra violet rays or infrared rays for projecting said mark irradiated by Xrays 
thereon, means for moving at least one of said multi-layered printed circuit board and a 
laser projection point of the apparatus for boring based on said mark projected on said 
projection screen so as to set up said laser projection point." Claim 15 is similar to claim 
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1 with the differences that it is a boring apparatus that uses a laser projection point, 
therefore except for these differences the rest of the limitations are disclosed by 
Zachman as stated in the rejection of claim 1 and will not be addressed again. Zachman 
discloses a method for determining a drill target location on a multilayered board (col. 1 
lines 5-10). Zachman does not explicitly disclose a laser projection point used for 
boring. 

Melcher discloses a method for drilling a hole in a multilayered circuit board 
wherein a laser is focused on the drill point (col. 5 lines 40-45). Melcher further 
discloses that "laser machining, such as drilling a hole on a workpiece, offers several 
advantages over more conventional machining techniques", these advantages include 
that a laser can be focused to an extremely fine point, the drilling can be performed with 
greater accuracy, etc. (col.1 lines 10-24). 

Zachman and Melcher are analogous art because they are from the same field of 
endeavor of drilling holes in multilayered boards. At the time of the invention it would 
have been obvious to combine Zachman and Melcher in order to obtain a drill that 
utilizes laser technology. The motivation for using laser technology would be to gain 
some of the advantages as stated by Melcher. Thus, at the time of the invention it would 
have been obvious to one of ordinary skill in the art to combine Zachman and Melcher 
in order to obtain the invention as specified in claim 15. 

Claim 19 discloses, "the method of claim 17; wherein said producing process of 
the multi-layered printed circuit board comprises the steps of forming a via hole between 
layers of said multi-layered printed circuit board by using a laser processor, said 
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1 with the differences that it is a boring apparatus that uses a laser projection point, 
therefore except for these differences the rest of the limitations are disclosed by 
Zachman as stated in the rejection of claim 1 and will not be addressed again. Zachman 
discloses a method for determining a drill target location on a multilayered board (col. 1 
lines 5-10). Zachman does not explicitly disclose a laser projection point used for 
boring. 

Melcher discloses a method for drilling a hole in a multilayered circuit board 
wherein a laser is focused on the drill point (col. 5 lines 40-45). Melcher further 
discloses that "laser machining, such as drilling a hole on a workpiece, offers several 
advantages over more conventional machining techniques", these advantages include 
that a laser can be focused to an extremely fine point, the drilling can be performed with 
greater accuracy, etc. (col.1 lines 10-24). 

Zachman and Melcher are analogous art because they are from the same field of 
endeavor of drilling holes in multilayered boards. At the time of the invention it would 
have been obvious to combine Zachman and Melcher in order to obtain a drill that 
utilizes laser technology. The motivation for using laser technology would be to gain 
some of the advantages as stated by Melcher. Thus, at the time of the invention it would 
have been obvious to one of ordinary skill in the art to combine Zachman and Melcher 
in order to obtain the invention as specified in claim 15. 

Claim 19 discloses, "the method of claim 17; wherein said producing process of 
the multi-layered printed circuit board comprises the steps of forming a via hole between 
layers of said multi-layered printed circuit board by using a laser processor, said 
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adjustment includes the step of adjusting the position of said multi-layered printed circuit 
board and said laser processor based on said mark projected on said projection 
screen." 

As discussed above Zachman discloses all of the limitations of claim 17. The 
further limitations disclosed are similar to those already discussed for claim 1 5, thus the 
same arguments applied for the rejection of claim 15 apply equally to the rejection of 
claim 19. 



16. Claims 6, and 1 1 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John B Strege whose telephone number is (703) 305- 
8679. The examiner can normally be reached Monday-Friday between the hours of 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh Mehta can be reached on (703) 308-5246. The fax phone number 
for the organization where this application or proceeding is assigned is (703) 872-9306. 



Allowable Subject Matter 



Contact Information 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 305- 
3800. 




BHAVESH M. MEHTA 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2600 



